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WHAT IS CLAIMED IS: 

1. A method for generating immune cells, comprising: 
collecting material comprising body fluid or tissue containing 

mononuclear cells fram a mammal; and 

contacting, in Tthe absence of exogenous interleukin-2, the material 
with one or more actrjyating proteins specific for cell surface proteins 
present on cells in the\ material and in an amount sufficient to induce ex 
vivo cell expansion, wl^ereby the cells expand to clinically relevant 
numbers. 

2. The methociof claim 1, wherein prior to the contacting step, 
the cells in the material are treated under conditions whereby ex vivo 
differentiation of some or ipll of the cells into selected regulatory immune 
cells is induced. 

3. The method oA claim 1, wherein during the contacting step, 
the cells in the material are treated under conditions, other than addition 
of exogenous IL-2, whereby gx vivo differentiation of some or all of the 



cells into desired effector imrmfhe ci 



Is is induced. 



4. The method 07 claim 1, wherein the expanded cells are 



purified. 

5. The metho! 



of claim 2, wherein the expanded cells are 



purified. 

6. The method of clairti 1, wherein the immune cells are 
specific for a defined antigen. 

7. The method of claim\2, wherein the immune cells are 
specific for a defined antigen. 

8. The method of claim 1, wherein the expanded cells are 
predominantly Thi, Th2 or Th3 celte. 

9. The method of claim 1 ,\ wherein the immune cells are 
activated ex vivo prior to the contacting step in the presence of either or 
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both interfer^n-K and IL-2, whereby differentiation of Thl cells are 
effected. 



10. 



[e method of claim 1 , wherein the cells are activated 



\ 



ex vivo in the pr^esence of one or more of an agent selected from IL-4, 
anti-gamma inter^feron and anti-IL-12, whereby differentiation of Th2 cells 
is effected. 

1 1 . The method of claim 1 , wherein the proteins specific for cell 
surface molecules\are one or more monoclonal antibodies specific for 
immune cell surfa^ ortoteins. 

12. ThjB method of claim 11, wherein the monoclonal antibodies 



are specific foi 
more of the foil 
CD45R0. 



CD3 pr:CD2, combined with any combination of one or 
ing\: 01^)4, CDS, CDIIa, CD27, CD28, CD44 and 



13. The methqd 9f claim 1, wherein expansion is effected in a 
hollow fiber bioreactor. 

14. The method V»f claim 1, wherein the immune cells are 
expanded to an excess of \10^ cells. 

15. The method o^claim 1, wherein the immune cells are 
expanded to an excess of 10'^ cells. 

1 6. The method of clpim 1, wherein the cells are effector 
immune cells. 

17. The method of clair\ 1, wherein the cells are regulatory 
immune cells. 




method for autologoufe cell therapy, comprising: 
collecting material comprising body fluid or tissue containing 
mononuclear cells from a mammal; ani 

contacting, in the absence of ex^jgenous interleukin-2, the material 
wjih one or more activating proteins specific for cell surface proteins 
present on cells in the material and in an amount sufficient to induce ex 
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vivo cell expansion, whereby the cells expand to clinically relevant 
numbers; and 

infusing the resulting cells into a mammal. 



19. The method of claim 18, ;^herein expanded cells are purified 
5 prior to infusion into the mammal. 

20. The method of clytflpn yS, wherein the expanded cells are 
regulatory immune cells. 

21. The method of c\a\v^ 18, wherein the expanded cells are 
effector immune cells. 

10 22. method for generating regulatory immune cells, 

comprising: 

collecting\material containing mononuclear cells from a mammal; 
treating the cells to alter their cytokine production profile; and 
expanding the cells to a clinically relevant number of cells. 
^ 15 23. The nrethod of claim 22, wherein the immune cells with 

altered cytokine proVile are purified prior to infusion. 

24. The meiKop of claim 22, wherein the immune cells with 
altered cytokine profile are specific for a defined antigen. 

25. Theymethpd of claim 23, wherein the immune cells with 
20 altered cytokine (proJil^VareNs for a defined antigen. 

26. The method of claim 22, wherein the mononuclear cells are 
treated to differentiate into Thi or Th2 cells. 

27. The methodVof claim 22, wherein the resulting population of 
cells are Thl-like or Th2-liKe cells. 

25 28. The method oV claim 22, wherein the immune cells are 

activated ex vivo in the presence of either or both interferon-^ and IL-2, 
whereby differentiation of Thi cells is effected. 

29. The method of c\aim 28, wherein anti-IL-4 mAb is also 
present during activation. 
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30. The method 6f claim 29, wherein the effector cells are 



activated in the presence 
interferon and anti-IL-12 
effected. 



of 



antt 



IL-4 or IL-4 and either or both anti-gamma 
ibodies, whereby differentiation of Th2 cells is 



31 . The method of claim 22, wherein one or more monoclonal 
antibodies are included in tine medium in which the mononuclear cells are 
expanded, 

32. The method oflclaim 31, wherein the monoclonal antibodies 
are specific for CDS or CD2, combined with any combination of one or 
more of the following: CD4, 1CD8, CD1 la, CD27, CD28, CD44 and 
CD45R0. 

33. The method of claim 22, wherein the cells are expanded in a 
hollow fiber bioreactor. | 

34. The method of cl^rfm 24, wherein the cells are expanded to 
an excess of 10® cells. 

35. The method/of cl^im 22, wherein the cells are expanded to 
an excess of 10^° cells. 

36. A method of^roduc\)g virally purged CD4^ cells, 
comprising: 

isolating CD4'^ cells frorn a patient infected with human 
immunodeficiency virus (HIV); 

contacting the cells with one or more protein activating 



agents; 



selecting cells CD4^ that are HIV*; and 

then expanding the selected cells to clinically relevant 



numbers. 



37. The method of claim 36, wherein in the contacting step, the 
activating under conditions promote "j^hl cell differentiation. 
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38. The method of claim 36, further comprising: 

after selecting CDtt"^ that are HIV" and prior to expanding the 
selected cells, growing a pluraliiy of aliquots in the presence of mitogenic 



agents; 



selecting from the awquots those that are HIV"; and 
then expanding the selected cells to clinically relevant 



numbers 



39. The method of claim 36, wherein the cells are activated with 
anti-CD3 mAb in the presence of intlprferon-K (IFN-k). 

40. The method of claim ZSC wherein, after activation, the cells 



are grown in the presence of an 
41 . The method of cla 



whi 

i-CD28 mWb and \FN-y. 

rein the cells are CDS"^ cells 




m 1 

42. A composition, comprising ^ clinically relevant number of 
CD4^ cells. 

43. A composition comprising vitally purged CD4"^ cells produced 
by the method of claim 36. 

44. The composition of claim 42,\ wherein the CD4'^ cells are 
predominantly Thi -cells. 

45. A combination, comprising: 
a composition containing a c\inically relevant number of 

virally-purged CD4'*" cells; and 

a composition containing a clir\jcally relevant number of 
CD8^ effector cells. 

46. A method of trea\ing a patient infected with HIV, comprising 
administering a clinically relevant number of virally-purged CD4^ 

cells. 

47. The method of/oJaim 46, further comprising administering a 
clinically relevant number qf CDJ&i effector cells, wherein the effector 
cells are administered, before, af/er or simultaneously with the CD4"^ 



30 cells. 
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48. A method of treating/patients with autologous immune cells, 




comprising: 

collecting a tissue or body fluid sample comprising mononuclear 
ells from a mammal; 




treating the cells ex vivp to produce compositions containing 
inicaiiy relevant number of regulatory immune cells; and 

reinfusing a sufficient/number of the cells to alter the in vivo 
regulatory immune cell balance. 

49. The method of claiph 48, wherein the cells are treated to 
10 differentiate into Th2-liko^llJ 

50. The method^^of^aim 49, wherein the patients are diagnosed 
with an autoimmune diseas^ or disease characterized by chronic 
inflammation. 

51 . The /f)ethod of claim 48, wherein the cells are treated to 
differentiate intp Thi-like cells. 

52. Tne method or claim 51, wherein the patients are diagnosed 
with allergic disorders or infectious disease. 

53. The method/of claim 48, wherein the patients are to receive 
an organ or tissue/4r]arisplant from an allogeneic or xenogeneic donor. 

20 54. The rwthdd of claim 51, wherein the immune cells are 

exposed to one or mo/e antigens from one or more pathogenic organisms 
and reinfused to protect the patient from subsequent infection from the 
same pathogens. 

55. A composition, comprising a clinically relevant number of 
25 human regulatory T-cells 

56. The composition of claim 55, wherein the cells are contained 
in a volume of one liter o/(iess 

57. The compo4iJiof> pf claim 55, wherein the cells are 
contained in a volume of 500vmls or less. 
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58. The composition of claim 57, wherein the volume is 250 mis 



or less. 

59. The com^^osition of claim 55, wherein the concentration of 
cells is at least about 1\0^-10^ cells/ml. 

60. A combination, comprising: 
a composition of claim 55; and 

a composition comprising a clinically relevant number of 
human effector T-cells. 

61 . The combUfaVion of claim 60, wherein the concentrations of 



human regulatory ce) 
10^-10^ cells/ml. 



Is aj 



luman effector cells are each at least about 



62. The combination of claim 60, wherein the compositions are 



mixed 



63. The composition\of claim 56, wherein the cells are human 
effector T-cells. 

64. The composition o1\ claim 55, comprising at least 10^ 
regulatory immune cells. 

65. The composition of claim 64, comprising at least 10^° cells. 

66. The composition of claim 64, wherein the cells are Thl cells 

67. The composition of cla|im 64, wherein the cells are Th2 cells 

68. A method for treating/autoimmune disease, comprising 
administerting an therapeutially^mfective amount of the composition of 
claim 55, wherein the amou5>i is sufficient to treat the automimmune 
disease. 

69. The method of-'cl^nryjDS, wherein the disease is selected 
from rheumatoid arthritis, in7lami/)atory bowel disease (IBD) or to prevent 
transplant rejection. 

70. A method of preventrhg rejection of transplanted islets for 
treatment of insulin-dependent diabtetes mellitus (IDDM), comprising: 
administering a therapeutically effective amount of the composition of. 
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> claim 55, wherein the amcijnt is sufficient to prevent rejection of 
transplanted islets of Langekhans for the treatment of IDDM. 

71 . A method for tneating treating allergies, infectious disorders 
or diseases, tumors or as vacbinating a human, comprising: 

5 administering a therapeuticallyXeffective amount of the composition of, 
0^^^ claim 55, wherein the amount iJt sufficient to treat the allergy, infectious 
' disorder, tumor or to protect the\human against infection or ameliorate 
the severity of an infection, ^.^^ 

72. A composition of claim 55\W5mprising at least 10^ Th3 cells. 
10 73. A method of treatment of treating multiple sclerosis or 

insulin-dependent diabetes rmellitus (IDDM), comprising: administering a 
herapeutically effective amoejnt of the composition of, claim 55, wherein 
the amount is sufficient to treat multiple sclerosis or IDDM. 

74. A method for treating autoimmune disorders, comprising 
15 administering a composition containingya therapeutically effective number 

of regulatory immune cells, whereby tme symptoms of the disease are 
ameliorated or progression of the diserase is retarded. 

75. The method of claim 74/ wherein the disease is rheumatoid 
arthritis, multiple sclerosis, insulin-dyfependent diabetes mellitus, or 

20 inflammatory bowel diseasi 

76. The method/of cla]pf/74, wherein the population of immune 
cells is Th2-like. 

77. The method of claij^i 74, wherein the number of regulatory 
immune cells is at least 10^ 

25 78. The method of cl^m 77, wherein the cells are contained in a 

volume of 1 liter or less. 

79. The method of ^laim 74, wherein the disease is rheumatoid 
arthritis, wherein the composition is produced by a method comprising: 
collecting mononucl^r cells from a rheumatoid arthritis patient; 
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expanding the cells under conditions whereby a compositi^ 
containing an amount of Th2 cells sufficient to suppress or re^Hjce the 
chronic inflammatory lesions of the arthritis; and 

infusing the resulting composition of cells into the o^tient. 

80. The method of claim 79, wherein the numb/r Th2 cells is at 
least 10^ 

81 . The method of claim 79, wherein the cq(!s are contained in a 
volume of 1 liter or less. 



82. The method of claim 79, wherein the^Th2 cells are memory 



cells. 



83. The method of claim 82, wherein ihe Th2 cells are activated 



ex vivo in the presence of inrerferoiX-K/ IL-2, or mixtures thereof, prior to 



infusion. 



84. The method of clatm 74, whe/ein the disease is multiple 
sclerosis, and the composition is produced by a method, comprising: 

collecting mononuclear cells from/a multiple sclerosis patient; 

expanding the cells under conditions whereby a composition 
containing an amount of Th3 cells sufficient to ameliorate the symptoms 
or retard or stop the progression of multiple sclerosis; and 

infusing the resulting compos/ition of cells into the patient. 

85. The method of claim 84/ wherein the number of cells is at 
least 10^ cells. 

86. The method of claim j64, wherein the cells are contained in a 
volume of 1 liter or less. 

87. The method of cla/m 84, wherein the cells have a memory 
phenotype. 

88. The method of clafm 84, wherein the cells are specific for 
myelin or encephalitogenic epitopes of myelin antigens. 
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89. The method of claim 74, wherein the disease inflammatory 
bowel disease (IBD), and the composition is produce^l by a method, 
comprising: / 

collecting mononuclear cells from an IBD patient; 

expanding the cells under conditions whe/eby a composition 
containing an amount of Th2 cells sufficient to/ameliorate the symptoms 
or retard or stop the progression of the IBD; and 

infusing the resulting composition of oells into the patient. 

90. The method of clajim 89, wherein the number of cells is at 
least 10^ cells. / / / 

91 . The method oir claim 83, whepin the cells are contained in a 
volume of 1 liter or less. I / I 

92. The method of claim 89, wherein the disease is Crohn's 
disease (CD) or ulcerative colitis (UC). / 

93. The method of claim 89, iwherein the Th2 cells are express 
integrin, a4, jff7. / 

94. A method for suppression transplant rejection, comprising: 
collecting mononuclear cells from a patient prior to undergoing 

organ or tissue transplantation; / 

expanding the cells under conditions whereby a composition 
containing an amount of Th2 cells sufficient to prevent rejection of the 
transplanted organ or tissue; ana 

infusing the resulting cormposition of cells into the patient. 

95. The method of cla|im 94, wherein the number of cells is at 
least 10^ cells. / 

96. The method of clafm 94, wherein the cells are contained in a 
volume of 1 liter or less. / 

97. The method of claim 94, wherein the transplanted tissue are 
transplanted islets of Langerpans. 
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98. The method of claim 94, wherein the cells are specific for 

/' 

the alloantigens or for an antigen unique to the transplanted tissue or 

organ. / 

99. A method for treating insulin-dependent diabetes mellitus 

(IDDM), comprising: / 

collecting mononuclear cells from a patient diagnosed with IDDM or 

at high risk for developing IDDM; / 

expanding the cells under conditions whereby a composition 

containing an amount of Th2 cells sufficient to prevent or retard islet 

destruction; and / 

infusing the resulting comp?>sition of cells into the patient. 

100. The method of claim 99, whei^n Xhk number of cells is at 

least 1 0^ cells. I / 

101 . The method of claim 99, wherein ihe cells are contained in a 

volume of 1 liter or less. / 

102. A method for treating allergies, ycomprising: 
collecting mononuclear cells from a gatient prior to undergoing 

organ or tissue transplantation; / 

expanding the cells under conditions whereby a composition 
containing an number of Thi cells sufficient to ameliorate the symptoms 

of the allergy; and / 

infusing the resulting composition of cells into the patient. 

103. The method of claim 102, wherein the number of cells is at 

least 10^ cells. / 

104. The method of claim 102, wherein the cells are contained in 

a volume of 1 liter or less. / 

105. The method of claim 102, wherein the cells are specific for 
one or more allergens. / 

106. A method for treating infectious diseases or cancers, 
comprising: / 
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collecting mononuclear cells from a patient prior to underling 
organ or tissue transplantation; 

expanding the cells under conditions whereby a composition 
containing a therapeutically effective number of Thi cells; arid 
5 infusing the resulting composition of cells into the paftient. 

107. The method of claim 106, wherein the numl^r of cells is at 
least 10^ cells. 

108. The method of claim 106, wherein the cel/s are contained in 

a volume of 1 liter or less. 
10 109. The composition of claim 42, wherein tj/(e CD4'^ cells are 

predominantly Th2-cells, 

1 10. The method of clainn 1, ^erein the (/ells are CD4^ cells. 



111. A method for tre/tinb infectious diseases or cancers. 



comprising: co-infusing therapeutic^ effectiv^numbers of regulatory 

15 and effector cells. 

1 1 2. The method of claim 111, furthef comprising co-infusing 
CDS"" effector cells cytotoxic T lymphocyte^ (CTLs) that are specific for 

the pathogen or tumor. 

1 1 3. The method of claim 111, wherein the regulatory cells are 

20 Thi cells. 

1 14. The method of claim 111, v/herein the regulatory cells are 
specific for the pathogen or tumor 

1 15. The method of claim 108/wherein the disease is renal cell 
carcinoma and the antigen is Hsp70.j 

25 116. The method of claim 1 / 1 , wherein the number of cells is at 

least 1 0^ cells. 

1 1 7. The method of claim ^11, wherein the cells are contained in 
a volume of 1 liter or less. 



1 18. A method of vaccina/tion, comprising 
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exposing isolated mononuclear cells obtained frdm a patient to a 
selected vaccine antigen in the presence of one or more cytokines that 
induce Thi cells or Thi-like cells to produce Thi 94lls or Thi-like cells 
specific for the antigen; and 

expanding the resulting cells for reinfusiof). 

1 1 9. The method of claim 118, wherejn the number of cells is at 
least 10^ cells. 



120. The method of clai 



a volume of 1 liter or less. 

121. The method of cid 




, wherein the cells are contained in 



herein the cells have a memory 




^ 20 




phenotype. 

122. The method of claim 11^ wherein the cytokine(s) is (are) 
selected from IL-12 and IFN-k- 

123. The method of claim 1/8, wherein the resulting cells are 
CD4^, CD8^ or a mixture thereof. 

124. A methpd/for altering the regulatory balance of immune cells 
fn a human, comnnsing administering to the human a composition 
comprising a clijmcally relevant number of autologous regulatory T-cells. 

125. yhe methocj of claim 1, wherein at least 10® cells are 
i nist^ed. 



6. The method of cl 



istered. 




6, wherein at least 10^^ cells are 



^MrC-^^--^ of c l aim V er-w horo i n tho c eHs- aro Thi col l o. 

128. The method of claim 16, wherein the cells are Th2 cells. 
25 129. The metbrod|of qiaim 16, wherein the cells are Th3 cells. 

130. The method of/claim 16, further comprising, administering a 
clinically relevant nuniBer ^f effector immune cells, wherein the effector 
immune cells are administfered with, before or after administration of the 



regulatory cells. 
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131 . A method for treatment of human immunodeficiency virus 
IV) infection, comprising adnjinistering an effective amount of the 

position of claim 42. 

132. A method for treatment of human immunodeficiency virus 
(HIVKinfection, comprising administering an effective amount of the 
compo^ion of claim 44. 

1 33. A method for treatment\of human immunodeficiency virus 
IV) infection, comprising administefing an effective amount of the 

combination of claim 45. 

134. The method oiclait/f! 106, wherein the disease is renal cell 
carcinoma and the antigen is J4sp70. 

135. The methodVf c/aim 111, wherein the disease is renal cell 
carcinoma and the antigen /s Hsp70. 

136. The meti|iod of claim 3, wherein the expanded cells are 
purified. 

137. The methoVJ of claim 1, wherein the mammal is a human. 

138. The methoaof claim 2, wherein the mammal is a human. 

139. The method pf claim 3, wherein the mammal is a human. 

140. The method jof claim 1, wherein the immune cells are 
activated ex vivo in the/presence of interferon-K, whereby differentiation 



of Thi cells are effected. 



jm 1, wherein the expanded cells are 
y the resulting population has a Thi or 



141 . The method q 
predominantly Thi 
Thi -like cytokine profile. 

142. The method of claiVn 6, wherein the expanded cells are 
predominantly Thi cells, whereoy the resulting population has a Thi or 
Thi -like cytokine profile. 

143. The method of claim 7, wherein the expanded cells are 
predominantly Thi cells, whereby ttpe resulting population has a Thi or 
Thi -like cytokine profile. 
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144. The metmod of claim 1, wherein the expanded cells are 
predominantly Th2 cells, whereby the resulting population has a Th2 or 
Th2-like cytokine profile. 

145. The method of clairnk-e, wherein the expanded cells are 
predominantly Th2 cells,\ whereby the resulting population has a Th2 or 
Th2-like cytokine profile. 

146. The method Afclaim 7, wherein the expanded cells are 
predominantly Th2 cel|s< ^eipby the resulting population has a Th2 or 
Th2-like cytokine profile. 

147. The cor^posiJi<Sr\ of claim 42, wherein the cells are contained 
in a volume of 1 liter or less. 

148. The composition of claim 42, wherein the cells are contained 
in a volume of 500 mis or less. 

149. The composition of\claim 147 that contains at least about 
10^ cells. 

150. A composition produced by the method of claim 41, wherein 
the cells are contained in a volume\of 1 liter or less and the number of 
cells is at least about 10^. 

151. The composition of claiiVi 150, wherein the cells are 
contained in a volume of 500 mis or less. 

1 52. The composition of claim \ 50 that contains at least about 
10^^ cells. 



1 53. A method ofjreating a patient infected with HIV, comprising 
administering the cpfffbination of claim 45, wherein the compositions are 
administered simultaneously or sequentially. 
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